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We have come to divide bacteria and viruses into filterable and non- 
filterable, and we have come to think that those organisms, visible or 
invisible, which are smaller than the pores of our filter are filterable. 
That size, however, cannot be the sole criterion we have known from 
the  behavior of certain aniline dyes.*  Thus  Victoria blue,  a  basic 
dye, will not pass a Berkefeld filter while Congo red, an acid dye, will 
readily pass through the same filter.  Now it happens that the filters 
which we use in bacteriologic practice, namely, sand, porcelain, and 
diatomaceous earth, are all of them some form or compound of silicic 
acid, so  that really when one speaks of a  filterable organism, dye or 
other  colloid,  one  ought  to  say filterable  through  siliceous  filters. 
One may speak of a filter when it is in action as a suspension of the 
material of which the filter is composed, in the fluid which is being 
filtered.  Now silica has  a  definite negative charge and it may be 
that if one constructs a filter of a material of charge opposite to that 
of silica, one might find that bacteria or colloids which are filterable 
through silica filters are non-filterable through such other filters, and 
vice versa. 
Accordingly, filters were made of piaster of Paris and experiments 
* In  1916 I  showed before the Research Society  of Cincinnati  that any filt,r 
made of siliceous material, sand, porcelain, powdered glass, colloidal silica, or 
diatomaceous earth would absorb basic dyes, while acid dyes would pass through. 
Dr. Stuart Mudd (Am. Y. Physiol.,  1922-23, Ixiii,  429)  described the  surface 
of the pores of a Berkefeld  filter as the site of an electrical potential difference, a 
Helmholtz double layer, in which the wall of the filter carried a negative charge 
and the liquid a positive charge; and predicted and found that when suspensions 
were filtered through such a filter, positively charged particles were absorbed and 
retained by the filter. 
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with various dyes and viruses were made.  Thus Victoria blue which 
does not pass a  Berkefeld or siliceous filter readily passes through  a 
filter made of plaster of Paris; while Congo red which readily passes 
through  the Berkefe]d filter does not pass through  a  plaster of Paris 
filter.  If, however, we make a dilute solution of Congo red and render 
it very slightly acid, thereby changing the color to blue, we find that 
the blue dye does not pass through  the Berkefeld filter but does pass 
through the plaster of Paris filter.  In other words, by reversing the 
electrical charge one has reversed the filterability. 
Experiments  have  been  made  with  so  called  filterable  micro- 
organisms  and  viruses  that  are  available and  these experiments  are 
to be continued  and extended.  One can report now, however, that 
the bacteriophage of Staphylococcus  aureus which passes through  the 
Berkefeld  filter  does  not  pass  through  the  piaster  of  Paris  filter. 
The  Vibrio  percolans  of  Stuart  Mudd  which  passes  through  the 
Berkefeld  does  not  pass  the  gypsum  filter.  Vaccine  virus  which 
passes  the  Berkefeld  filter  does not pass the plaster of Paris  filter. 
This same thing is true of rabies virus. 
Now when we came to consider the nature of plaster of Paris a very 
interesting  phenomenon was found.  Plaster of Paris is supposed to 
be calcium sulfate but when filters were made of calcined chemically 
pure calcium sulfate, it was found that such filters had no action on 
any of the colloid dyes or microorganisms used.  Both Victoria blue 
and  Congo red readily passed through  such filters.  Calcium  sulfate 
is neutral and without charge.  Then it was found that the plaster of 
Paris of commerce contained up to 5 per cent of calcium carbonate, 
and when calcium carbonate was added to our chemically pure calcium 
sulfate and  filters  made  from this  mixture,  such filters  acted as did 
the  filters  made  of  commercial  plaster  of  Paris.  The  calcium  car- 
bonate is alkaline and has a positive electrical charge.  It is probable 
that the calcium sulfate in our filters acts as a  binder for the calcium 
carbonate  and  that  it is  the  calcium  carbonate  which  is  the  active 
adsorbing component of our filter. 
These experiments were made at the U. S. Hygienic Laboratory at 
Washington, D. C., and I wish to take this opportunity to convey my 
thanks  for  the  many  courtesies  extended  by  the  Director,  Doctor 
G. W. McCoy, and the members of his staff. 